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Abstract 
AsaHetydrivingsupportapplica【ionisoneofthedevelopmentgoalsinthelnteUigentTransporl
Systems（ITS).Fbritsrealization,DedicatedShortRangeCommunications（ＤSRC)typedlnter-
VehicleCommunications（IVC）ｉｓｎｏｗｕｎｄｃｒｓ[udy・lnthispaper,itisclarifiedthatthepriority
deve1opmcnttargetinthemobileandmotorizedsocietyistheDSRClypedlVCsystemsandthe 
technicalinnovationinitselemenIaltechnologiesdevelopmentsmakestheglobalnichebusiness 
possible． 
1．Introduction 
Recently,Japanisregardedasatest-bcdofhighlechnologiesbecausealotofiirst 
productsinthcworldareexistedalldusuallyusedinourordinarylife,Mobilephonesand 
carsbecomevcryessentialandpopulartoolsfOr``communication，，ａｎｄ``movement，，､ＥＳpe-
ciallyintheusageofthehigh-e､dusers,theyincludenotonlytbeinherentfUnctionsofthe 
``communication，,ａｎｄｔｈｅ“movement，，ｂｕtalsothehighleveladditionalfUnctionsthat 
utilizetheadvancedtechnologiesbasedonlT(InfbrmationTbchnoIogy)fOrtheinfbrmation 
providingservicesltisimportantfOrthesuccessintheinlbrmationandtelecommunication 
businesstopromotethehigh-techproductsforthehigh-endusers,firstly,Aproductofgood 
reputationwillbeexpandedtothegeneralusers・Theresearchersoftheleadingedge
technoIogiesineverymanuftlcturingcompanyshouldhavetheabi]ilytodealsensitively 
withuserneeds・
Thesubsistenceofamanufacturingcompanydependsonnotmereproductsbut 
profitablcgoodswhichshoLlldbecontinuousIyproducedtotheconventionalornewmarket・
Evenifthehitgoodsconlribu【ｃｌｈｅｐｒｏｆｉｔｆｏ「today，sbusinessatthepresenttime，they
certainlyhavealife-timewiththereasonlhattheconsumerswillcasilybetiredofthemand 
wantlogetanothernewgoodsfashionably・Therefme,themissionoftberesearchersshifts
fromjustatechnology-oriented"rescamhfblTesea1℃h"toacustomer-oriented`℃ompatibil-
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itybetweenprofitandcreation，，,consideringconsumer，sneedsandprovidingthemwiththe 
technicalseeds､IntermsoftheproliMtisimportanttomakeabusinessstrategyplanand 
operateitinordertohaveanadvantageovercompetitors・Attheviewpointoftheproduct
strategy,ｔｈｅNo.ｌａｎｄｔｈｅｏｎｌｙｏｎｅｐｒｏｄｕｃｔｓｔｅｅｒｓｔｈｅcompanytothedominationofthe 
business､Moreover,fbrthepurposeofrecoveringtheinitialinvestmentfbrtheexpensesof 
thepresentdevelopmentandgettiｎｇａｐｒｏｆｉｔｉｎｆｍulc,afinancialplanshouldbeprepared 
consideringtheli化-timeoftheproducLThercibre､theprQjectleadersofthedevelopment
ofanewproductareexpectedtohavenotonlybasicknowledgeaboutmarketing,account‐ 
ingandlmaI1cebutalsothehighperlbrmancetooflもraproductmalchedwithcustomer，s
needs,constmctingavaluechainbeIweenl･esearchdevelopment,productionandsalesin 
thecompany,immediately、
Ontheotherhand,attheviewpointofthecrea[ion,the``technicalcorecompetence,， 
thatbecomeacontinuoussou1℃eofcompclilionagaillstothcrcompaniesshouldbestにngthen
bythecombinationofthewisdomoftheresearchersandthevariousregionsoftechnolo-
gies・Furthermore,tbecooperationwilhoutsideresearchinstiluteIs,suchasuniversitiesand
otherCompanies,iseffectivetodeveloptheproductspcedily・Ofcourse,itisimportantto
getthcstにngthpointsofowntechnologiesbuti［isnotnecessarytomakeupeverything
withthem 
Howevel;thenumberofthehigh-techresearchersiI1companiesisdecreasingthrough 
thejobdisplacementandtheexternaIassignmelltofeachcompanybecauseofthepresent 
economicrecessionfroml99０，s・so-calIedlhe6`Heiseirecession，，、Existingresearchers
shouldhaveamindtochallengcncwdevelopmentsconsistentlynomatterI1owdifmerent 
technicalregionbasedontheirculTenttechnicalskills・Thekeyofthesuccessofabusiness
isthateachofthembasa``will，，whichnevergivcupuntiltheirpresenttcchnicaldevelop-
mentwouldcertainｌｙｂｅｃｏｍｅｕｓｅＭｌｔ〕rtheprogressofoursocietyinadditiontothe
expansionoflheircompany，sbusineNsinftItu1℃・ThcyshouldelljoythcirjobfOrthepurpose
oftherealizationoftheirdreamsasanengineerevelliftherewillnotbeenoughnumberof 
researchers、
ＮｉkkeiStockAvcragcintheTbkyoSIockExchangehitthehigheslrecord38,915Ｙｅｎ 
ｉｎＤｃｃｃｍｂｃｒｌ９８９ｏｆｌ５ｙｅａｒｓａｇｏ・Alldaflertwoyears,inDecemberl99Lwhatwecauthe
economic“BubbleBurst”happened・TheResearchandDevclopment(Ｒ＆Ｄ)ofthenew
mobiletelecommunicationtechnologywasall･eadysIartedattbattime・Itproducedthe3rd
generationmobilephonesystemsuchasW-CDMA,ＣＤＭＡ２０００ａｌｌｄｓｏｏｎ,whichhasnow 
spreadthroughouttheworld・Ｉｗａｓｏｎｅｏｆｙｏｕｎｇ1℃sea1℃hersstIugglingwiththeR＆Dof
thosesystems・Ｔｈｅｎｅｗｃｏｎｃｅｐｔｏｆｔｈｅ３ｒ(Igenerationmobilephonesystemｗａｓ“various
multimediainIbrmation'，provisiontotheusersinadditiontｏｔｈｅ“anytime，anywhel.e， 
anyone，，communicationswhichwasalready1℃ａｌｉｚｅｄｂｙｔｈｃ２Ⅱdgenerationmobilepbone 
systemMyintellectualcul-iositywaHexcitedloperfbrmthedevelopmentwitｈＩｈｅｓｙｍｐａ－ 
ｔｈｙｔｏｔｈｅｎｅｗｃｏｎｃｅｐＬ 
Ｉnthispaper,ｔｈｅｎｅｅｄｓｏfthetechnoIogydcvclopmenlillthemodernmobilealld 
motorizedsocietyareiil･stlydescribed､Secondly,theroadmapofthetechnologydevelop-
menlsconsidel･ingtheneedsispresentedanditscorecompctenceiscIarihed､FinaⅡy,the 
possibilityofthcglobalnichebusincssismenlioned． 
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2．NeedsoflbchnologyDevelopmentsinMobileandMotorizedSociety 
2.1．WhataremobilIerneeds？ 
Themobilcphoneandthevehiclearenowesselltialgoodsinoureverydaylifescene・
Themobilephoneismuchmoreconvenientthanwiredlandphoneintermsoftalkingto 
anytime,anywhere,anyoneJnNovember2004,thenumberofmobilephoneusersinJapan 
isabout85million,ofwhichthatoflPconnectionserviceusersisover73million,therelblc 
twothirdofJapanesearemobi]elnIernetuserssocalled‘`Mobillers，，､Weeasilyuseour 
mobiIephoneutilizingbasicdataservicesjo『example,InternetaccessandE-mailin
additiontovoicecallseU･vice・UsersofbroadbaI1ddatacommunicationsewicessucｈａｓ
ｉｍａｇｅａｎｄｍｏｖｉｅ,whichmainlyentertainus,ａｒｅ「ecentlyrapidlyincreasing,Ontheother
hand・thevehicleisalsousefUlintermsofgoinganytime,anywhere・InAugust2004the
numberofautomobilesinJapanis77millionandthatofthosepassingtheexpresswaysis 
morethan4」miuionperaday・Ｉｎａｄｄｉ(ion,thatofthecarnavigationsystemsismorethan
l5millionTheyenablethcdriverstogototheirdestinationfromanywherewithoutlosing 
theirwayavoidingthctrafncjam・ReHectingabovethementionedsocialenvironmenLthe
developmentofthelntclligentTransportSystems(ITS)ispresentlyexpectedtomatchthe 
needsofboththedriversandthepassengers,Consideringthattheyareregardedasoneof 
themobillers，ｏｎｅｏｆｔｈｅｉｒｎｅｅｄｓｉｓｔｈｅｉｍｐｒｏｖｅｍｅｎｔｏｆ`℃onvenience，，ａｎｄ“amusement，， 
duringtheirdriving、Moreover，thedrivers，interestiscurremIyfbcusingonthesafety
arrivaltothedestinationwithoutthetrafficjamTherefbre,theimprovementof"comfort” 
and“safety，，duringtheirdrivingbecoInesmoreimportantmatter． 
2.2．IdematicsServices 
TUematicsservicesareTecentlystar[edinordertoprovidethedriversandthepassen-
gerswiththeirrequiredinfbrmationbyusingthecarnavigationsystemconnectcdwiththe 
mobilephone・Inthenewcsttelematicsservice，itispossibletogetvariousinfOrmation
throughlnternetbylPconneclionservice，suchaswide-arearoadtrafficinlbrmation， 
sendingorreceivingE-maiI,onlineshoppingandamusementinfOrmationmrpassengers， 
aswellashands-freebythemobilephoncandsimp]eteIephoneservicesutilizingspeech 
recognitionJtisalsopossibletocstablishtheSOSemergencycallandtracethestolen 
vehiclesautomaticallybyutilizingtheinlbrmationlinkedtotheirvebicle，spositionob-
tainedfromtheGPS（GlobalPositioningSystem）whichisthebasicfUnctionofthccar 
navigationsystem． 
2.3．ETCandVICS 
Althoughthetelematicsserviceprovidesthedriversandthepassengerswith``convc-
nience，，，``amusement，，ａｎｄ``comfort，，,ｉtdoesnotleadtothcexplosivegrowthatthistime・
ＴｈｅｒｅａｓｏｎｗｉｌｌｂｅｃｌａｒｉｈｅｄｂｙｔｈｅｃomparisonofthespreadspeedoftheElectronicTbll 
Collection(ETC)systemwiththatoftheVehiclelnlt〕rmationandCommunicmtionSy9tem
(VICS).TheETCsystem,whichstarteditsserviceat685tollswiththeaimofthctraffic 
jamreductionaroundthetollcollectionpointsontheexpresswaysinNovember200Lis 
installedinalltolls（aboutl300）acrossthecountry,andthenumberofitson-board 
equipmentsisoverlburmillioninOctoberZOO40nthecontrary,[ｈｅＶＩＣＳ,whichprovides 
[hedrivcrswiththetraflicjaminformationon【ｈｅexpresswaysandthegeneralroads
1３ 
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throughthecarnavigationsyｓｔｃｍｍｎｄｓｏｏｎ,thenumberofitson-boardequipmentsrises 
abovelOmillionafterstartingiIsservicein］996.However,ittookaboutthreeyearsuntil 
thenumberofthemexceededonemillion・TherefOIathesp1℃adspeedoftheETCsystemis
L5IimeｓａｓｍｕｃｈａｓｔｈａｔｏｆｌｈｃＶＩＣＳ、Someofthereasonsalcthcdrastic「educlioninthe
priceoftheon-boardequipmel11andtheincreaseofthcalleviationeffectofIhetrafficjam 
bytheriseoftheETCtolls・ＩｌｔｏｏｋｓｉｘｙｅａｒｓｉｎｔｈｅＶＩＣＳｕｎｔｉｌｔherateofthevehicles
equippedwiththeon-boardequipmentexceeded30percenLThereasonwhytheincreasing 
ra[eoftheVICSisnotsolargeisconsidercdtobethalthedriverswhoalwayssufYerwith 
thetraflicjamarClimitedonlyinthcmetropolitanaIcasandasaresult,theeffectofthe 
trafficjamreductiononthenationwidcscalecannotbeexpected 
2､4．NewlUematicsServices 
TheFollowingactionsareessenlialfOrthepopularizaIionofthetelematicsservicesin 
fUture． 
（１）Thepriceoftheon-boardequipmemsbouldbedrasticallyreducedtodecreasethe 
expenseoftbeusers． 
（２）TheintroductionefFectsoflhetelematicsscrvicesshouldbeimprovedtosatisfythe 
additionalworthevenirIhcdrivcrswouldpaythecallchalgesbyusingownmobile 
phone・
Theinlroductioneffectonthenalionwidescalecanbeexpectedas``safety，,､Thekeypoint 
ofthepopularizationofthelelemalicsservicesinfutureisthattbenewdemandsｆｂｒｔｈｅ 
``safely，，shouldbefbundoutfrom[hedriversandlhepassengerswhoarealreadyprovided 
withtbe``convenience，,,``amusemenl，，ａｎｄ``comfort，，Services． 
2.5．TnrgetSystems 
ADedicatedShortRangcCommunications（、ＳＲＣ)typedwirelesscommunication
systemisanexclusivewirelessne[workfbrthelTSandisabletocommunicatethevarious 
infOrmationcorrespondingtothelTSapplica(ionH・TheDSRCsystemiscalegorizedas
RoadloVehicleCommunicatiol1（RVC)systemandlnIer-VehicleCommunication(IVC） 
system・Especiallyinthedevelopmentofthesesyslems,thewirelesscommunicationenvi-
ronmentontheroadshouldbeconsideredinorderlotransmitthehigh-speeddataofthe 
variousinlbrmationsimLlllaneously［１１[2]・
Thetelematicsservicesklreprovidedthroughlhewirelesscommunicationsystems・
Figurelshowsthetelematicsscrvicesclassilicationregardingthefeaturesofbothexisting 
wirelesscommunicationsyslcms,ｓｕchasthemobilephoneandthewireleｓｓＬＡＮ,ａｎｄｔｈｅ 
ＤＳＲＣｔｙｐｅｄＲＶＣ/IVCsyslem・Thehorizontalaxisrepresentstheserviceareaandthe
verlicalaxisrepresentstheiTeshnessofinfbrmationTheservicearearadiusofthemobile 
phonesyslemisa化wkilometerS､whereweareprovidedwithnotonIyabovementioned
thepreventionoflhefLIrackingtbestolenvehiclesandlheemeIgencycallbutalsothemap 
infbrmationupdate,thetraflicinlb｢mmtionandthercgionalinfOrmation.Theserviceareaof 
thewirelessLANisseveralIensmeters,asiswellknownashotspotservice・Ｔｈｅｓｅｒｖｉｃｅ
ａｒｅａｏｆｔｈｅＤＳＲＣｔｙｐｅｄＲＶＣｓｙｓｌｅｍｉｓａｌｓｏｓｅｖｅｒａｌｌｅｎｓｍｅters・Ｔｈｉｓsystem，which
providesthevehicleswithlhedrivingassistanceinIbrmalionfmmthebasestationlocated 
ontheroadside,isexpectedloopenlothenewbusinessinthefieldofthelTSinfOnmation 
andlelecommunicationinthenearfuture・However､thoHewirelesscommunicationsystems
aredelmedasadatasloredlypcbecausetheprovidcdinfbrmationisoncecollccledandthen 
organizedinthenetworkservers・IIissupposedlhallhcdrivingassistanceinibrmationof
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eachvehicleissolocalthatittakeｓｔｏｏｌｏｎｇｔｉｍｅａｎｄｔｏｏｍｕｃｈｍｏｎｅｙｆｂｒprovidingall 
vehicleswiththeinilormationofsamequality 
Ontheotherhand,theservicearearadiusoftheDSRCtypedlVCsystemisassumed 
tobeseveralhundredmetersJnthissystem,ｔｈｅｍomentarypositionsofeachvehic]ｅａｎｄ 
ｓurroundingonesaredirectlytransmittedtoeachothemMo1℃over,ｗｈｅｎthesensorssuchas 
acameraandaradarareimplementedmthevehicles，eachvehiclecantransmitthe 
infbrmationaroundittothcsurroundingonesimmediately・TherefOre，thedrivingassis-
tanceinfbrmationthroughtheDSRCtypedIVCsystemisregardedasmost付esh．
3．ＲｏａｄMapoflbchnologyDevelopments 
3・LAdvancedSafetyVehicIe(ＡＳＶ）
TheconceptofsmartvehicleaimsatthedevelopmentoftheASV(AdvancedSa化ty
Vehicle)whichwouldmakethevehiclesbemoreintelligentandensurethehighlevelsafety 
basedonthesensorfUsiontechnologyutilizingvarioustypesofsensors・TheDSRCtyped
lVCsystemisnowunderstudyastheexclusivewirelesscommunicationsystemIinkedto 
theASVdevelopments[3l 
Thead-hocnetworksbetweeneachvehicleandsurroundingonesarefOrｍｅｄｂｙｕｓｉｎｇ 
ｔｈｅＤＳＲＣｔｙｐｅｄｌＶＣｓｙｓｔｅmwhichcommunicatestheinfbrmationofthevehiclecontrol 
andthedrivingassistancetoeachother・Therelbre，inthegroupofvehicles，thelTS
applicationssuchastheplatooning,thediverging/melgingsupportandthestop-and-goare 
available・TheDSRCtypedlVCsystemisalsoabletoexchangetheinfbrmationonamuse-
mentssuchasmoviemndmusicbetweenthevehicles． 
3.2．RoadMap 
Forrealizingtheubiquitousnetwolks,whichconncctnotonlypersonstopersonsbut 
alsopersonstoobiectsorohjectstoobjects,thcintegratedtechnologyoftheinfOrmation 
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andtelecommunicationisunderdevelopment(e-JapanStralegylLinAugust2003).Figure 
２showstheroadmapofthetechnologydevelopments・Weenjoythe``amusement"bythc
mobilephoneandthe``comfort，，bythecarnavigationsystemaswellａｓ``convenience，，ｏｆ 
``anytime,anywhere,anyone，，inthemobiIeandmotorizedsocietyasof2004Themobile 
phonewillbeadvancedintoanythingthalmakesus“peaceful，，likeconsiderateandsmart 
pelsuｎｔｉｌ２０１００ｎｔｈｅｏｔｈｅｒｈａｎｄ，lhevehiclewil］bcadvancedtoimprovethedriver，ｓ 
"sa化ty，，suchassafetydrivingsupportlinkingtothedevelopmentoftbeASVFurthermoに，
itwillbeabletoperl1ormtheautomateddrivingcorrespondingtotheneedsofthedrivers 
ｋｏｂ〔
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until2020.Figure3showsthelntureimageofthesafetydrivmgsupportapplicatioｎｓｂｙ 
ｕｓｉｎｇｔｈｅＤＳＲＣｔｙｐｅｄｌＶＣｓｙｓｔｅｍ． 
4．亜chnicalCoreCompetence
4.1．CharacteristicsofDSRCtypedIVCSystems 
lntheconventionalR＆Dofthewirelesscommunicationsystelnthetechnicaltargets 
wereregardedashighspeed,highcapacityandbighquality・Thevariousconngurationsof
theutilization，fOrexample，thewirelessLANsystemfbrthefixedcommunicationcon‐ 
nectedtolPnetworksandthemobilcphonesystemfbrthemobilecommunication,al1etook 
intotheconsiderationoｆｔｈｅｓｉｚｅｏｆｔｈｅｓｅｒｖｉｃｅａｒｅａａｎｄｔｈｅdegreeofguaranteeofthe 
mobility・
ＩｎｔｈｅＤＳＲＣｔｙｐｅｄｌＶＣｓｙｓｔｅｍ,theinlbrmationshouldbequicklyexchangedamong 
Ihevehicleswhichenterandexitasameservicearea・TherefOre,thereal-timeperfOrmance
aswellasabovementionedhighspeed,highcapacity,highquality,theserviceareaandthe 
mobilitybecometheimportantcharacteristicｓｏｆｔｈｅｓｙｓｔｅｍ． 
4.2．DSRCtypedIVCSystemtowardtheASＶ 
ＷｈｅｎｔｈｅｓｅｒｖｉｃｅａｒｃａｏｆＩｈｅＤＳＲＣtypedlVCsystemisnotlalgerthanthatofthe 
existingAdaptiveCruiseControl（ＡＣＣ)system,itwillnotbeabletoexpectthecontribu-
tiontothepreventivesai;ety・Ontheotherjtwillbeabletoensurethehighersafetythanthe
ACCsystemwheneachvehicleandthesurroundingonesaccurateIyexchangetheinfbrma-
tionoftheirmomentarypositionandvelocityTherefbre,itisnecessaryfOrtheDSRCtyped 
lVCsystｅｍｔｏｗａｒｄｔｈｅＡＳＶｔｏｏｐｔｉｍｉｚｅｂｏｔｈthereal-timeperfbrmanceandthehigh 
qualityselectedfmmtheabovementionedsixsystemscharacteristicsconsideringthe 
variousapplicationsoftheASVFiguTe4showstherelationbetweenthequality(packet 
errorrate)andthereal-timecharacteristicrequiredtothefuturewirelesscommunication 
systemwhichreaIizesthesafetyapplications． 
4.3．Real-timeCharacteristic 
WhenanincidenloccurredwithintheserviceareaoftheDSRCtypedlVCsystem,thc 
infbrmationshouldbeimmediatelytransmittedtothecontrolsystemofthevehicIes・The
quicktransmissionoflhehazardinformationdependsonthepackettransmissionrateofthe 
DSRCtypedlVCsystem､lnthecooperativedrivingdemonstrationheldontheactuallield 
(DEMO-2000MheratefOrthenormaldataandthatfbrtheemergencydatawelEsettolOO 
millisecondsandlOmilliseconds,respectively,Itwasverifiedthattheapplicationssuchas 
theplatooningandthedivelgence/、ergingarepOssiblewhenthevehiclestemporallyshare
thecommunicationservicesbythetwo-waycommunicationsoftheirmomentaryposition 
andvClocitywithinthegroup[51 
4.4．HighQualityCharacteristic 
TherequiredQoS(QualityofService)shouldbesatisnedtorealizethevariousappli-
cationsoftheASVwiththehighqualityThelCquiredQoSofthemobilecommunication 
systemisgenerallydefinedbytheloss,thedelayanditsdeviationofthepacket・Inthecase
oftheconventionalmobilecommunica[ionsystem,thetargetaverageBitErrorRate(ＢＢＲ） 
hasbeenabouIlO-3ibrthevoiceｃａｌｌａｎｄａｂｏｕｔｌＯ－６ｆＯｒｔｈｅｄａｔａcommunication,respec‐ 
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Figure4・Relati⑪nbetweenOu釦Iity(pncketerr0rrate)ａｎｄReal-timeCharacteristic
tively・TheeasyconditionoftheBERlbrlhevoicecallisbecausepeoplehaveanabilityor
guessingvoicesevenifitisnoIenoughtocdlIchthelnlnawirelesscommunicationsysIem 
withthepackettransmission,whenthcamountof(heinfOrmationperpacketisaboutlOOO 
bits,theaveragePacketErrorRate(PER)ofabou1IO-Jisequaltothatoftheconventional 
mobilecommunicationsystem 
lntheoutdoormobilecommunicalionenvironments、thedatatransmissionperlbr-
manccisdegradedbytheeffeclofthemullipaIhpropagationlntheDSＲＣｔｙｐｅｄｌＶＣ 
ｓｙｓｔｃｍ，thcmaximumlrallsmissionraIciｓａｓｓｕｍｅｄｌｏｂｅ４Ｍｂｐｓｕｓｉｎｇｔｈｅ５．８GHz 
microwaveband・ActualfielddaIalbr【hceslimaIiono｢theQoSisnowcollecting．
5．Ｒｅａｌiz2tionofGlobalNicheBusiness 
lthasalreadybeen8yearssincewebegantheR＆DofthelVCsysteminl996・During
thistime,ｔｈｅworld,slirstDSRCtypedlVCsystemwasdevelopedandledto[hesuccessof 
theDEMO-2000TheadvaｎｃｅｄＤＳＲＣｔｙｐｅｄｌＶＣＨｙｓｔｅｍｗｉｔｈｔhehighperfbrmanccsor 
boththereal-timeandthequali【yisnowmggrcHsivelyunderstudyinordertoreducethe
inlerscctionaccidentssuchascrossingcollisionsandlell/righttumcoⅡisionswhicharc 
expectedasoneｏｆＩｈｅｍａｉｎｇｏａｌｓｏ「lhcASVdevelopmenL
ThelVCsystemhasbeenlocatedillvcrysmaⅡnichebusinessdomainuntillastyear 
andregardedasthenext-generationwirelesscommunicationsystemlikeadream・However，
sincethisyear,thenumberofcompanicsbeginningIｏｔｒｙｔｈｅＲ＆ＤｏｆｔｈｅｌＶＣｓｙｓにmis
increasingworldwide，correspondinglolheaccelerationoftheASVdevelopmenIbythe 
manufacturersofthevehicles､Ａｍｏｎｇ【hcm，lhecompanylhatsuccessin]lydevelopsthe
keytechnologieslCalizingthefuturesalbIydrivingsupportapplicationswillbeonlyabletｏ 
1８ 
ＫｉｙｏｈｉｌｏＴＯＫＵＤＡ 
becomethewinneroftheglobalbusineSS・
Theretransmissionorthepacketsinthewirelessdatatransmissiondegradesthereal-
timeperfOrmancethoughthepossibilityoftheermr-ffeetransmissionisincreasedlnthe 
developmentofthefUtureDSRCtypedlVCsystem,thekeytechnologiesoptimizedtoeach 
safetyapplicationshouldbeintegratedbasedonthehighlevelwirelesstechnologiescon-
sideringthetrade-offrelationshipbetweenthereal-timecharacteristicandhighquality・
Furthermore,thecooperativeR＆Dbetweentheresearchersofthewirelesscommunication， 
thecontroLthenavigationandthesurveillancetechnologiesshouldbealsoperfbrmed. 
6．Conclusion 
Withtheprogressintheubiquitousnetworks,themobileandmotorizedsocietywill 
turnintothesocietywhereeverypeoplecanlivewiththeinwald``security，bythetechnolo-
giesensuringthe“safety，，.FOrthesafetydrivingsupportapplications,theadvancedwime-
lesstechnologies,whichsatisfythemequiredQoS,willbecomethetechnicalco1℃competences 
ofthefUtureDSRCtypedlVCsystem」tshouldbeanticipatedthatthemturcchangesinthe
economicsituationwouldpushtherescarchersinthecompanytochallengethenewtechni-
calregionsdrastically・However,everyresearchershouldinnovatetheconventionaltech-
nologieskeepinginmindthat“､ecessityisthemotherofinvention，，． 
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